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Abstract 
The article focuses on the development of general competences of student-teachers studying science (biology, chemistry and 
physics) subjects at the university level. Training of student-teachers is analysed from the constructivist point of view in the 
consecutive order: a pupil – a student-teacher – an in-service teacher. The experience of learning through cooperation of science 
student-teachers is described. The model of co-operation while learning subject didactics was based on the method proposed by 
M. Foldevi (1995). The learning cycle is composed of nine phases: scenario of a problem; creation of a group plan; formulation 
hypothesis of problem solution; „brain storming“; definition of a problem; formulation of learning tasks; deepening of 
knowledge; discussions and careful research of knowledge; application of knowledge in practice. According to the opinion of 
student-teachers, learning through co-operation on the basis of interdisciplinary relationships is an acceptable model of 
educational practice. It is especially supported by student-teacers planning their educational career. In-service teachers thought 
that students working in mixed groups developed abilities of co-operation that were very important working at school. 
Experience acquired during studies at university is very important for young teachers in their methodical activities. 
KEYWORDS: learning through co-operation, interdisciplinary relationships, general competences. 
 
1. Introduction 
The complex, multidimensional world we live in requires people to make connections among various 
elements of knowledge in order to adapt to their environment and develop and act effectively in it. 
Schools must therefore see that students develop generic abilities that are solidly grounded in an 
organized body of knowledge. In the Québec Education Program (2004), these abilities are called cross-
curricular competencies falling into four categories: intellectual (uses information; solves problems; 
exercises critical judgment; uses creativity), methodological (adopts effective work methods; uses 
information and communications technologies), personal and social (achieves his/her potential; 
cooperates with others), and communication related (communicates appropriately). The cross-curricular 
competencies are best developed when they are drawn on intentionally and regulation is provided. 
However, they should not be worked on in isolation from any program content. They are a joint 
responsibility and require shared planning so that all of them receive sufficient attention in a variety of 
situations (OECD, 2004; Seçkin & Gözütok, 2010; Barnes, 2011).  
Teaching of science subjects based on experiments leads to the problem based learning (Colburn, 
2000; Hubbard, 2001; Pierce, 2008). Such teaching could be realized using different strategies, methods 
and contents (Welch et al., 1981; Mayer, 2004; Moskovitz & Kellog, 2011). Problem learning situations 
could be created with the help of integrated contents. Pupils have to transfer their knowledge from one 
subject to another in every interdisciplinary learning situation (horizontal shift). The shift of knowledge 
from one subject into the contents of teaching situation of another subject provides new character, creates 
problem situations, encourages to acquire new information or envisage new aspects of the knowledge 
acquired (Flavell, 1976; Funke, 1991; Hunt, 1994; Leutner, 1999; Kirschner et al., 2006). 
By dealing with a wide variety of problems, student-teachers discover that there may be more than one 
way to solve a problem, that some solutions are more effective than others and that context and resources 
often determine which solutions are most appropriate. It is therefore important for teachers of all subjects 
to set relatively complex problems for their students and to take advantage of opportunities for problem 
solving in a variety of activities (Québec Education Program, 2004). 
On the level of Lithuanian education policy, constantly discussions are carried out how to teach 
science subjects, as they are related with common concepts, conceptions, methodological principles and 
links of practical solution of problems. Integration of science subjects is emphasized in documents 
devoted for the improvement of education: Lietuvos švietimo koncepcija [The Concept of Lithuanian 
Education] (1992), Bendrosios programos [General Programs] (2011), Valstybinės švietimo strategijos 
2003–2012 m. nuostatai [Regulations of State Education Strategy during 2003–2012] (2003), Bendrojo 
lavinimo ugdymo turinio formavimo, įgyvendinimo, vertinimo ir atnaujinimo strategija [Formation, 
Realization, Evaluation and Renewal Strategy of Contents of General Education] (2006). Some EU 
granted projects related to the improvement of learning contents are carried out in Lithuania. Some of 
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them deal with integrated science teaching as well, and virtual environment for teaching of integrated 
science course for the 5–6th grades was created. Another project related to the development of cross-
curricular competencies of the 5–8th grade pupils is carried out. 
The policy of Lithuanian education system, adaptation of constructivist and interaction paradigms in 
pedagogy influenced the Lithuanian university of educational sciences team of choosing to use two 
important components of modern education: interdisciplinary contents and learning through co-operation. 
Both components make the assumptions for the developing of cross-curricular competencies based on 
problem-based learning.  
The aim of the research – to reveal the role of learning through co-operation on the basis of 
interdisciplinary contents for the formation of cross-curricular competencies of science student-teachers.  
The tasks of the research: 1. What is the opinion of pupils towards the attractivity of science 
subjects, and how it is influenced by studying integrated and non-integrated science courses? 
2. What is the attitude of in-service science teachers towards learning through co-operation in 
realization of interdisciplinary relationships? What is the educational practice of usage of interdisciplinary 
relationships while teaching of science subjects and how could it be supplemented with methods tested 
during the S-TEAM project?  
3. What is the attitude of students as science student-teachers towards learning through co-operation 
on the basis of interdisciplinary relationships?  
4. How does learning through cooperation on the basis of interdisciplinary relationships determine the 
formation of search of information and problem solving competencies?  
 
2. Research methodology 
2.1. The concept of the project was based on these methodological assumptions: 
 Realistic education philosophy showing that the essence of training is composed of the direct 
transfer of experience (especially science) accumulated by the society. Minimal expenditure for 
the transfer of generalized experience and interdisciplinary relationships that give a possibility to 
compose the divided learning contents into the holistic understanding of the world are necessary. 
 Pragmatical education philosophy offering the interaction of a learner with real natural and social 
environment as the basis of training. 
 Humanistic education philosophy validating the expansion of intellectual, emotional and will 
potential, helping the trainee to understand himself, encouraging reasons of activities, training 
responsibility for his own activity and its results, recognizing social and technological alterations. 
 Constructivist education theory justifying interdisciplinary relationships as an effective training 
technology, helping the usage of acquired knowledge in different situations, developing higher 
abilities of intellection, encouraging processes of active learning on the basis of existing 
knowledge and experience.  
 
2.2. Instrumentation and participants of the research 
 
A case study of application of interdisciplinary relationships while teaching students of Lithuanian 
University of Educational Sciences (LEUS) as future teachers was carried out. Quantitative (interview 
using questionnaires) and qualitative (open questions of questionnaires) methods, as well as the secondary 
analysis of national Lithuanian databases of pupils achievements was used in this case study. Besides, 
observation of activities of student-teachers related to the learning through co-operation was carried out.  
Training of student-teachers can be analysed from the constructivist point of view in the consecutive 
order: a pupil – a student-teacher – an in-service teacher. Learning experience and its evaluation of a 
person who studies is very important in this case. Recent science students studying at Lithuanian 
university of educational sciences were studying at school of general education three years ago. National 
surveys regarding achievements of pupils towards science subjects were carried out during 2004–2008, so 
present students were at the 8–12th grades, and they could participate in the national surveys as well. So 
earlier their experience could be evaluated using open access databases of national surveys, and the 
secondary analysis of data of national databases of pupils’ achievements was performed.  
Two objective groups were formed in order to evaluate the role of learning through co-operation on 
the basis of interdisciplinary relationships: 
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1. The group of student-teachers – 120 respondents.  
2. The group of in-service science teachers – 130 respondents.  
The first group was composed of two thirds of all science students studying at Lithuanian University 
of Educational Sciences. There are approximately 3000 science teachers working at Lithuanian schools6, 
so the second group of respondents was representative as well.   
3. The context of the research: the description of learning method used during the project 
Learning through co-operation on the basis of interdisciplinary relationships was chosen because it is 
necessary to have a high subject competence in order to interpret particular objects or phenomena 
correctly. Therefore, it is quite difficult to realize it in practice, e.g., students of physics know the contents 
of physics, but their knowledge of chemistry or biology is weaker. It is much easier to disclose possible 
interdisciplinary relationships when students of biology, physics and chemistry work together and 
heterogeneous groups of students are formed. In order to prepare favourable conditions for learning 
through co-operation, time schedule of seminars of subject didactics for different speciality students was 
synchronised.  
The model of co-operation while learning subject didactics was based on the method proposed by M. 
Foldevi (1995). The learning cycle is composed of nine phases: scenario of a problem; creation of a group 
plan; formulation hypothesis of problem solution;  „brain storming“; definition of a problem; formulation 
of learning tasks; deepening of knowledge; discussions and careful research of knowledge; application of 
knowledge in practice. Every phase was evaluated using the scale: „excellent“, „very well“, and „well“.  
Different levels of co-operation were used: 
 Co-operation among professors of physics, biology and chemistry (creation of modules of subject 
didactics). 
 Co-operation among science student-teachers (joint lectures and seminars). 
 Co-operation among in-service teachers of physics, chemistry and biology (joint conferences). 
 Co-operation among professors of didactics, in-service teachers and student-teachers.  
4. Results 
4.1. Constructivist insight of student-teachers towards science education  
 
The object of educological research is variable. In order to disclose changes of education, longitudinal 
studies are carried out with the same respondents. The experience of learning and dynamics of attitude 
towards different subjects of a respondent is important during the evaluation of a process of becoming a 
teacher from the constructivist point of view. In order to solve this task, the secondary analysis of national 
databases7 of pupils’ achievements was carried out. The results of national surveys are generalized for the 
whole general set. As present science students (2009- 2010) belong to the general set of surveys 
performed during 2004–2008, so the secondary analysis of data allows evaluation of the attitude of 
present student-teachers towards science subjects and their learning experience.  
The secondary analysis of data8 of the sixth grade pupils gathered in 2004 revealed that the lowest 
percentage of respondents („agree” and „absolutely agree“ - 25,2%) stated that they organize laboratory 
works and search for the information in the natural environment. Pooled ranks „agree“ and absolutely 
agree“ disclosed that pupils searched for the information in different textbooks, tables, diagrams, used 
their knowledge in true-life situations, explained reasons of different phenomena, and formulated 
conclusions during science lessons. Activities based on constructivist paradigm were carried out from 
45,4% till 52,2% of pupils. Statistical relations between the latter activities performed during lessons and 
the attitude of pupils towards attractivity of science subjects are presented in Table 1.  
 
                                                 
6 ŠVIS, available from http://www.svis.smm.lt/naujas/ 
7 All tables presented is the result of secondary analysis of databases of national surveys. The aspects were not 
analyzed earlier. 
8 Open access database is available from http://www.pedagogika.lt/index.php?305287571 
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Table 1. Spearman correlation between different activities and the attitude of the sixth grade pupils towards 
attractivity of science subjects 
 
  Science 
subjects are 
attractive 
Search for 
information 
Explain 
reasons of 
phenomena 
Use 
information in 
n true-life 
situations  
Formulate 
conclusions 
Plan 
laboratory 
works   
Search for data 
in natural 
environment  
Science 
subjects are 
attractive 
1,000 ,235(**) ,259(**) ,291(**) ,301(**) ,275(**) ,219(**) 
Search for 
information ,235(**) 1,000 ,372(**) ,263(**) ,289(**) ,251(**) ,207(**) 
Explain 
reasons of 
phenomena 
,259(**) ,372(**) 1,000 ,414(**) ,419(**) ,279(**) ,227(**) 
Use 
information in 
n true-life 
situations 
,291(**) ,263(**) ,414(**) 1,000 ,456(**) ,338(**) ,285(**) 
Formulate 
conclusions ,301(**) ,289(**) ,419(**) ,456(**) 1,000 ,348(**) ,340(**) 
Plan 
laboratory 
works   
,275(**) ,251(**) ,279(**) ,338(**) ,348(**) 1,000 ,324(**) 
Search for 
data in natural 
environment 
,219(**) ,207(**) ,227(**) ,285(**) ,340(**) ,324(**) 1,000 
**  Correlation is significant at the 0.01 level (2-tailed). 
 
All compared cases revealed statistically significant results, so there is a statistical relation between 
the attitude of pupils towards attractivity of science subjects and types of activities related with education 
of general competencies and investigative activities. It is quite important that statistically significant 
coefficients of correlation were determined between different investigative activities (search for the 
information, plan laboratory works, search for data in natural environment, formulate conclusions, 
explain reasons of phenomena, and use information in n true-life situations). 
The attitude of pupils towards the attractivity of science subjects at basic (lower secondary) school 
was evaluated as well (Table 2). Pooled ranks of answers „agree“ and absolutely agree“ disclosed that 
85,9% of the sixth grade pupils like science subjects. Therefore, the attitude of the tenth grade pupils was 
different: 70,1% of respondents like biology, 52,0% - physics, and only  42,5% like chemistry.  
Statistical significance of answers of the sixth and tenth grade pupils was evaluated using 
nonparametric test. Statistically significant differences were revealed between the attitude of the sixth 
and the tenth grade pupils towards integrated science course and non-integrated subjects: integrated 
course vs. biology (p = 0,001*), integrated course vs. physics (p = 0,024*), and integrated course vs. 
chemistry (p = 0,000*).  
2
 
Table 2. The attitude of pupils towards science subjects 9  
 
10th grade 6th grade Ranks of evaluation 
You like biology You like physics You like chemistry You like integrated course 
of natural sciences 
 Absolutely disagree 7,1% 13,8% 22,3% 3,6% 
 Disagree 22,8% 34,3% 35,2% 10,5% 
Agree 56,4% 41,9% 34,0% 53,1% 
Absolutely agree 13,7% 10,1% 8,5% 32,8% 
 
Statistically significant differences between the attitude of the sixth grade pupils studying integrated 
science course and the tenth grade pupils studying separate science subjects allow making the conclusion 
                                                 
9 Data of Lithuanian national survey in 2004 
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that the integrated course is more attractive. The usage of integrated relationships while teaching physics, 
chemistry and biology in upper classes could be one of the assumptions increasing the attractivity of 
science subjects. This conclusion proved the choosing of the idea in the S-TEAM project: education of an 
interdisciplinary competence through learning in co-operation of science teachers. 
 
4.2. Learning through co-operation on the basis of interdisciplinary relationships:  
the attitude of in-service teachers 
 
Lithuanian science teachers evaluated pedagogical structure of the LEUS team‘s work in the S-TEAM 
project: interdisciplinary relationships in the contents of the 7–10th grades and the methodological basis - 
teaching through co-operation. The feedback of the attitude of in-service science teachers gave an impulse 
to improve initial preparation of teachers.   
The attitude of in-service science teachers towards the usage of interdisciplinary relationships in 
educational practice was evaluated. It was revealed that approximately on third of respondents applied 
interdisciplinary relationships during every lesson. Another one third of respondents indicated that they 
applied interdisciplinary relationships once per week, while 3,1% of respondents did not apply them 
during teaching at all.  
The creation of interdisciplinary context on the basis of problem situations was analyzed as well. 
Problematical situations could be different: surprise, inadequacy, guess, uncertainty, etc. The analysis of 
data showed that Lithuanian science teachers created surprise and guess situations commonly (Table 3).  
 
Table 3. Creation of problematical situations using interdisciplinary relationships  
 
Type of situation 
Frequency of creation of 
situations 
Type of situation Frequency of creation of 
situations 
Surprise situation 44,5% Denial situation 2,5% 
Conflict situation 21,0% Inadequacy situation 2,5% 
Guess situation 26,1% Uncertainty situation 3,4% 
 
Pupils are familiarized with different phenomena, facts, conclusions that make wonder and seem 
unusual during surprise situations, e.g. Stars are visible at night as small points. The Sun is a star as well, 
but why it is visible during a day time? Why the Sun differs from other stars? In the guess situation it is 
possible to guess from one phenomenon that similar consistent patterns could be characteristic to another 
phenomenon, e.g. Rubber eraser falls down normally.  Explain if rubber eraser, hairspring and drop of 
water fall down in vacuum. It is quite easy to explain the frequency of usage of guess situations while 
teaching integrated science subjects: new unexpected characters appear during the shift of subject 
knowledge into the context of another subject.  
The attitude of in-service science teachers towards the application of an idea of learning through co-
operation and separated components of teaching modules (theoretical analysis of interdisciplinary 
relationships, comparative tables of general programs and concepts, practical tasks for the realization of 
interdisciplinary relationships, etc.) created by the LEUS team during the S-TEAM project were 
evaluated. It was revealed that the evaluation of the modules and supplementary teaching material was 
mainly positive by in-service science teachers (Table 4). 
 
Table 4. The attitude of in-service science teachers towards the modules and supplementary teaching material  
 
Ranks of evaluation 
 
Application of 
learning 
through co-
operation idea 
Comparative 
tables of 
concepts  
Theoretical 
analysis of 
interdisciplinary 
relationships 
Practical 
interdisciplina
ry tasks  
Comparative tables of 
general programs  
Very positively 46,5% 51,6% 55,3% 68,5% 39,0% 
More positively than 
negatively 52,7% 44,4% 41,5% 23,4% 50,8% 
More negatively than 
positively 0 4,0% 3,3% 8,1% 10,2% 
Negatively 0,8% 0 0 0 0 
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Answers of in-service teachers to open questions revealed that joint didactic seminars for students of 
different science subjects (physics, chemistry and biology) made more favourable conditions to analyse 
interdisciplinary situations, as students of different study programs had deeper knowledge of a particular 
subject. Students working in mixed groups could analyze interdisciplinary situations better and could find 
more interdisciplinary relations. Besides, in-service teachers think that students working in mixed groups 
develop abilities of co-operation that are very important working at school. The experience acquired 
during studies at university is very important for young teachers in their methodical activities.  
In-service teachers indicated that co-operation among science teachers was very important at the 
national scale. The teachers evaluated positively their work in mixed groups as well10. According to their 
opinion, the methodology proposed by M. Foldevi (1995) was suitable for students‘ work. Anyway, it is 
quite difficult to use it at school as one of the steps („deepening of knowledge“) requires independent 
work (pupils should analyse literature, search for answers, etc.). The methodology could be useful during 
long term projects at school, when pupils could work independently in different environments (at home, 
in a library, or virtually). The teachers stated that learning through co-operation should be applied at 
upper classes (the 11th and 12th) more often. 
The in-service science teachers noted that open virtual teaching environment was suitable during 
science didactic course at university as well. This environment is created for teaching of integrated 
science course at the fifth and the sixth grades, but it could be used for the creation of interdisciplinary 
situations at higher grades (7–10). The teachers suggested to create more examples of interdisciplinary 
lessons and integrated tasks. There is a need of more common seminars for teachers of different science 
subjects, teacher‘s textbooks, etc. 
The quantitative analysis of attitude of in-service teachers towards the main components of the 
modules created by the LEUS group in the S-TEAM project and some socio-demographic characteristics 
(qualification category, pedagogical work experience, sex, and experience of usage of interdisciplinary 
relationships) was performed (Table 5).  
 
Table 5. Spearman correlation between the attitude of in-service science teachers towards  
the material created in the S-TEAM project and some socio-demographic characteristics 
 
Material components  
Experience of 
pedagogical 
work 
Sex Age Interest of 
interdisciplinary 
relationships 
Qualifying 
category 
Comparative tables of 
concepts  ,221(*) ,222(*) ,173 ,234(*) ,130 
Theoretical analysis of 
interdisciplinary 
relationships  
,063 ,122 ,108 -,040 ,128 
Practical interdisciplinary 
tasks  ,209(*) -,006 ,186(*) ,114 ,312(**) 
Comparative tables of 
general programs  ,037 ,219(*) ,103 ,031 -,004 
Application of learning 
through co-operation idea ,304(**) ,079 ,278(**) ,129 ,140 
**  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed). 
 
It was revealed that experience of pedagogical work and teachers‘ age significantly correlated with the 
attitude of application of learning through co-operation on the basis of interdisciplinary relationships. 
Therefore, there was no statistically significant correlation between interest of interdisciplinary 
relationships and learning through co-operation.  
 
                                                 
10 Available from http://www.s-team.vpu.lt/ 
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4.2. Learning through co-operation on the basis of interdisciplinary relationships:  
the attitude of student-teachers 
 
Interview of science student-teachers was carried out regarding to the learning through co-operation 
and interdisciplinary relationships in the contents of the 7–10th grades.  
The attitude of student-teachers was analysed paying attention to their professional trend: professional 
motivation while entering university and intention to work as a teacher in future (Table 6).  
 
Table 6. The attitude of student-teachers towards learning through co-operation on the basis  
of interdisciplinary relationships 
 
Learning through co-operation on the basis of interdisciplinary relationships 
 
Ranks of evaluation 
 General data 
Data according to the intention 
to work as a teacher entering 
university  
Data according to the intention 
to work as a teacher in future 
Very positively 55,0% 26,9% 71,7% 
More positively than 
negatively 43,3% 54,6% 28,3% 
More negatively than 
positively 1,7% 18,5% 0,0% 
 
The results showed that student-teachers positively evaluated learning through co-operation on the 
basis of interdisciplinary relationships in all cases (Table 6). The most positive attitude was expressed by 
students who intended to work as teachers in future and this correlation was statistically significant (C = 
0,278**, p = 0,01).  
The analysis of the attitude of student-teachers towards learning through co-operation, usage of 
interdisciplinary relationships and the main general competences (search for the information, ability to 
explain reasons of different phenomena, justify ideas and use of knowledge in practical situations) was 
carried out (Table 7).  
 
Table 7. Spearman correlation coefficients of student-teachers towards learning through co-operation  
on the basis of interdisciplinary relationships and abilities of general competences 
**  Correlation is significant at the 0.01 level (2-tailed). 
 
Interdiscip
linary 
relationshi
ps will be 
applied 
Learning through 
co-operation will 
be applied 
Search for the 
information 
Explain 
reasons of 
phenomena 
Use knowledge 
in practical 
situations 
Justify ideas  
and 
statements 
Interdisciplinary 
relationships will 
be applied 
1,000 ,290(**) ,122 ,095 ,227(*) -,097 
Learning through 
co-operation will 
be applied 
-,290(**) 1,000 -,083 ,053 -,032 -,164 
Search for the 
information ,122 -,083 1,000 ,069 -,034 ,143 
Explain reasons of 
phenomena ,095 ,053 ,069 1,000 ,200(*) ,332(**) 
Use knowledge in 
practical situations ,227(*) -,032 -,034 ,200(*) 1,000 ,053 
Justify ideas  and 
statements -,097 -,164 ,143 ,332(**) ,053 1,000 
*  Correlation is significant at the 0.05 level (2-tailed). 
 
Statistically significant correlation was revealed between the intention of student-teachers to use 
interdisciplinary relationships and learning through co-operation (C=0,290**, p=0.01). It means that the 
experience students got during didactic seminars would be applied in educational practice in future. 
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Therefore, correlation between abilities to use knowledge in practice and intention of using 
interdisciplinary relationships was also significant (C=0,227*, p=0.05). The latter statistical relation could 
be explained that it is necessary to have abilities of knowledge application in different situations and 
contexts while using interdisciplinary relationships in educational practice.   
The quantitative study dealing with the formation of general abilities of student-teachers was 
supplemented with the qualitative methods: observation and interview. Joint didactic seminars of physics, 
chemistry and biology student-teachers were organized and students worked in small groups. Every group 
had to solve interdisciplinary tasks and to apply knowledge of science subjects. According to M. Foldevi 
(1995) methodology, students‘ independent work is one of the activities.  The students could search for 
the particular information in science textbooks or the internet. Observations were carried out how the 
student-teachers searched for the information. After the acquaintance with tasks, the students tried to use 
textbooks for about 10 minutes during the first seminar. Later on they began transferring to the computer 
classroom in order to use the internet for the information search.  During next seminar, only one fourth of 
students tried to use textbooks as a source of information for seven minutes, and transferred to the 
computer classroom. Science textbooks were not used during the third and later seminars, only computer 
based search programs. Semi-structured interview regarding the ways of information search using open, 
central and selective coding revealed the basic concept (central category) – the speed of information 
search and reflection. Clarification of the conditions of the basic concept revealed that planning of 
information search depended on the character of tasks. Interdisciplinary tasks encouraged students 
planning of information search, analyzing tasks deeper, and reflecting learning. Non-integrated tasks 
limited planning of information search. They promoted mechanical and quick search of information on 
the internet and electronic information search systems without planning or reflection of information 
contents.  
Conclusions 
1. Learning through co-operation educational model implicates two components of modern 
didactics: learning through co-operation and application of interdisciplinary relationships. Both 
components make the assumptions for the developing of cross-curricular competencies based on 
problem-based learning. These components were analyzed and checked practically earlier. 
Therefore, the relation of these components is a new phenomenon in initial science teacher 
education encouraging the formation of interdisciplinary abilities.    
2. The secondary analysis of national surveys showed statistically significant relationships between 
the attitude of pupils towards the attractivity of science subjects and investigative activities 
orientated to the formation of interdisciplinary abilities: search for the information, explanation 
of reasons of phenomena, usage of information in true-life situations, formulation of conclusions. 
Statistically significant differences between the attitude of the sixth grade pupils studying 
integrated science course and the tenth grade pupils studying separate science subjects allowed 
making the conclusion that the integrated course was more attractive.  
3. It was revealed that in-service science teachers applied interdisciplinary relationships creating 
surprise, conflict and guess situations in educational practice. Learning through co-operation on 
the basis of interdisciplinary relationships was evaluated very highly. Only one third of teachers 
did not accept or expressed doubts on its validity. In-service teachers thought that students 
working in mixed groups developed abilities of co-operation that were very important working at 
school. Experience acquired during studies at university is very important for young teachers in 
their methodical activities. The attitude of in-service teachers towards learning through co-
operation depended on their pedagogical experience, but not didactic interests (interest of 
interdisciplinary relationships). 
4. According to the opinion of student-teachers, learning through co-operation on the basis of 
interdisciplinary relationships is an acceptable model of educational practice. It is especially 
supported by students planning their educational career. Correlations between the attitude 
towards learning through co-operation and intention to work as a teacher, abilities to use 
knowledge in practice and intention of using interdisciplinary relationships, and the intention of 
student-teachers to use interdisciplinary relationships and learning through co-operation were 
statistically significant.  
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5. Abilities of information search are very important in the modern society. It was revealed that 
interdisciplinary tasks encouraged students planning of information search, analyzing tasks 
deeper, and reflecting learning. Non-integrated tasks limit planning of information search. They 
promote mechanical and quick search of information on the internet and electronic information 
search systems without planning or reflection of information contents.  
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MOKYMASIS BENDRADARBIAUJANT GAMTAMOKSLINIO TARPDALYKINIO TURINIO 
PAGRINDU: BENDRŲJŲ GEBĖJIMŲ FORMAVIMOSI ASPEKTAS 
Palmira Pečiuliauskienė, Dalius Dapkus 
S u m m a r y  
Mokymosi bendradarbiaujant tarpdalykinio turinio pagrindu edukacinės veiklos modelis implikuoja du 
šiuolaikinės didaktikos komponentus: mokymąsi bendradarbiaujant ir integracinių ryšių taikymą. Šie atskiri 
komponentai yra detaliai išnagrinėti ir praktiškai patikrinti. Tačiau šių komponentų jungtis yra naujas reiškinys 
gamtamokslinių dalykų mokytojų rengimo praktikoje  sudarantis sąlygas besimokančiųjų tarpdalykinių gebėjimų 
formavimuisi.  
Tyrimo tikslas – atskleisti mokymosi bendradarbiaujant tarpdalykinio turinio pagrindu vaidmenį būsimųjų 
gamtamokslinių dalykų mokytojų tarpdalykinių kompetencijų formavimuisi.  
Tyrimo uždaviniai:  
1. Kaip mokiniai vertina gamtamokslinių dalykų patrauklumą, kaip šį požiūrį sąlygoja integruotų ir neintegruotų 
kursų mokymasis? 
2. Koks gamtamokslinių dalykų mokytojų praktikų požiūris į mokymąsi bendradarbiaujant tarpdalykinių ryšių 
pagrindu?  
3. Koks būsimųjų gamtamokslinių dalykų mokytojų požiūris į mokymąsi bendradarbiaujant tarpdalykinių ryšių 
pagrindu?  
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4. Kaip mokymasis bendradarbiaujant tarpdalykinio turinio pagrindu sąlygoja būsimųjų mokytojų informacijos 
paieškų, problemų sprendimo  kompetencijų formavimąsi? 
Būsimųjų gamtamokslinių dalykų mokytojų rengimą konstruktyvistiniu požiūriu pasirinkta nagrinėti pagal 
nuoseklumą: mokinys- būsimasis mokytojas (studentas)- mokytojas praktikas.  
Antrinė nacionalinių tyrimų rezultatų analizė rodo, kad egzistuoja statistiškai reikšmingi ryšiai tarp mokinių 
požiūrio į gamtamokslinių dalykų patrauklumą ir tiriamojo pobūdžio veiklos, orientuota į įvairių tarpdalykinių 
gebėjimų formavimąsi: informacijos paieška įvairiuose informacijos šaltiniuose, žinių taikymas gyvenimiškose 
situacijose, reiškinių priežasčių paaiškinimas, išvadų formulavimas. Nustatyti statistiškai reikšmingi skirtumai tarp 
integruotą gamtos kursą besimokančiųjų požiūrio šeštoje klasėje ir neintegruotus gamtos dalykus dešimtoje klasėje 
besimokančiųjų požiūrio leidžia manyti, kad integruotas gamtos dalykų kursas mokiniams yra patrauklesnis.  
Bendradarbiavimo modelis, vykdant S-TEAM (Gamtos mokslų mokytojų mokymas pažangiais metodais) 
projektą buvo grindžiamas M. Foldevi (1995) probleminio mokymosi metodika. Mokymosi ciklą sudaro devyni 
etapai: problemos scenarijus; kuriamas grupės planas; keliama problemos sprendimo hipotezė; „smegenų šturmas“; 
problemos apibrėžimas, mokymosi tikslų formulavimas, gilinimasis į žinias; svarstymai ir rūpestingos žinių 
paieškos, pritaikymas. Mokymosi pagal M.Foldevi metodiką metu vyksta kiekvieno veiklos etapo vertinimas. 
Vertinimui naudota trijų rangų skalė: puikiai, labai gerai, gerai.  
Įgyvendinat projektą Lietuvos edukologijos universitete buvo taikomas mokymasis bendradarbiaujat įvairiais 
lygmenimis. 
 Bendradarbiavimas tarp fizikos , chemijos, biologijos didaktikos dėstytojų (Bendras darbas kuriant 
didaktikos modulius). 
 Bendradarbiavimas tarp fizikos, chemijos, biologijos studijų programas pasirinkusių studentų (Bendros 
didaktikos paskaitos ir seminarai). 
 Bendradarbiavimas tarp fizikos, chemijos, biologijos mokytojų (bendros konferencijos) 
 Bendradarbiavimas tarp didaktikos dėstytojų, gamtamokslinių dalykų mokytojų ir būsimųjų mokytojų 
(bendri seminarai). 
S-TEAM projekte dalyvavusių mokytojų anketinės apklausos rezultatai rodo, kad mokytojai taiko integracinius 
ryšius gamtamokslinių dalykų edukacinėje praktikoje sukurdami netikėtumo, konfliktines, spėjimo situacijas. 
Mokymąsi bendradarbiaujant tarpdalykinio turinio pagrindu mokytojai vertino labai palankiai. Tik dešimtadalis 
apklaustųjų nepritaria , arba abejoja jo pagrįstumu. Mokytojų manymu, dirbdami kartu skirtingų studijų programų 
studentai įgyja bendradarbiavimo patirties, kuri labai svarbi mokykloje, ir kurios labai trūksta pradedantiesiems 
mokytojams. Statistiškai patvirtinamas teiginys, kad mokytojų požiūrį į mokymąsi bendradarbiaujant tarpdalykinių 
ryšių pagrindu lemia jų pedagoginio darbo stažas,  bet nelemia didaktiniai interesai (domėjimasis tarpdalykiniais 
ryšiais). 
S-TEAM projekte dalyvavusių gamtamokslines studijų programas pasirinkusių būsimųjų mokytojų manymu, 
mokymasis bendrdarbiaujant tarpdalykinių ryšių pagrindu yra priimtinas edukacinės praktikos modelis, kuriam ypač 
pritaria po studijų ketinantys dirbti mokykloje studentai. Koreliacija tarp požiūrio į mokymąsi bendradarbiaujant ir 
ketinimo dirbti pedagoginį darbą statistiškai reikšminga. Egzistuoja statiškai reikšminga koreliacija tarp būsimųjų 
mokytojų gebėjimo taikyti žinias praktikoje ir ketinimo taikyti tarpdalykinius ryšius, tarp ketinimo taikyti 
tarpdalykinius ryšius ir ketinimo taikyti mokymąsi bendradarbiaujant. 
Informacijos paieškos gebėjimai svarbūs šiuolaikinėje visuomenėje. S-TEAM projekto tyrimas rodo, kad 
tarpdalykinės užduotys skatina studentus planuoti informacijos  paieškas, geriau įsigilinti į užduoties turinį, giliau 
reflektuoti mokymąsi. Neintegruotos užduotys riboja informacijos paieškos planavimą. Jos skatina mechanišką, 
greitą informacijos paiešką internetinėse-elektroninėse informacijos sistemose be informacijos paieškos planavimo,  
informacijos turinio refleksijos. 
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